We study the luminosity function and clustering properties of subsamples of local galaxies selected from the Stromlo-APM survey by the rest-frame equivalent width (EW) of the Hα emission line. The b J luminosity function of star-forming galaxies has a significantly steeper faint-end slope than that for quiescent galaxies: the majority of sub-L * galaxies are currently undergoing significant star formation. Emission line galaxies are less strongly clustered, both amongst themselves, and with the general galaxy population, than quiescent galaxies. Thus as well as being less luminous, star-forming galaxies also inhabit lower-density regions of the Universe than quiescent galaxies.
Galaxy Samples
Our sample of galaxies is taken from the Stromlo-APM redshift survey which covers 4300 sqdeg of the south galactic cap and consists of 1797 galaxies brighter than b J = 17.15 mag. The galaxies all have redshifts z < 0.145, and the mean is z = 0.051. A detailed description of the spectroscopic observations and the redshift catalog is published in [7] . Measurement of EW (Hα) and other spectral properties is described in [11] and a more detailed analysis of the luminosity function and clustering of galaxies selected by EW (Hα) as well as EW ([O ii]) may be found in [8] . Of the 1797 galaxies originally published in the redshift survey, 1521 are suitable for analysis here. The rest are brighter than 15th magnitude, and so have unreliable APM photometry, or have a problem with the spectrum meaning that EW (Hα) could not be accurately measured.
We select galaxy subsamples using measured equivalent width of the Hα emission line, the most reliable tracer of massive star formation [2] . The Hα line is detected with EW ≥ 2Å in 61% of galaxies. Of these emission-line galaxies, half have EW (Hα) > 15Å. Thus we form three subsamples of comparable size by dividing the sample at EW (Hα) of 2Å and 15Å. The galaxy samples selected by Hα equivalent width are defined in Table 1 which also gives the numbers of galaxies of each morphological type in each spectroscopically selected subsample. The sample labeled "Unk" consists of galaxies to which no morphological classification was assigned. We see that early-type galaxies dominate when Hα emission is not detected and are underrepresented when emission is detected. Conversely, the number of irregular galaxies increases significantly in the spectroscopic samples which show strongest star formation. 2 The Galaxy Luminosity Function Table 2 . Note that the estimates of α and M * are strongly correlated and so the errors quoted for α and M * in the Table are conservatively large. We see a trend of faintening M * and steepening α as EW (Hα) increases. The normalisation φ * of the fitted Schechter functions was estimated using a minimum variance estimate of the space densityn of galaxies in each sample [1] , [5] . We corrected our estimates ofn, φ * and luminosity density ρ L to allow for those galaxies excluded from each subsample. The uncertainty in mean density due to "cosmic variance" is ≈ 6% for each sample. However, the errors in these quantities are dominated by the uncertainty in the shape of the LF, particularly by the estimated value of the characteristic magnitude M * . Using Hα equivalent width as an indicator of star formation activity, we find that galaxies currently undergoing significant bursts of star formation dominate the faint-end of the luminosity function, whereas more quiescent galaxies dominate at the bright end. This is in agreement 
Galaxy Clustering
We have calculated the projected cross-correlation function Ξ(σ) of each galaxy subsample with all galaxies in the APM survey to a magnitude limit of b J = 17.15. We then invert this projected correlation function to obtain the real space cross-correlation function ξ(r) of each subsample with the full galaxy sample. This method of estimating ξ(r) is described by [9] and by [6] . Our estimates of ξ(r) are plotted in Figure 2 and our best-fit power-laws are tabulated in Table 2 . We see that strong emission-line galaxies are more weakly clustered than their quiescent counterparts by a factor of about two. Table 1 . Error bars show the rms variance from dividing the survey into 4 distinct zones. The dashed line shows the best-fit power-law over the range 0.2-20 h −1 Mpc. The dotted line shows ξ(r) estimated from the full Stromlo-APM sample [6] .
The clustering measured for non-ELGs is very close to that measured for early-type (E + S0) galaxies, and the clustering of late-type (Sp + Irr) galaxies lies between that of the moderate and high EW galaxies (cf. [6] ). Given the strong correlation between morphological type and presence of emission lines (Table 1) this result is not unexpected. The power-law slopes are consistent (γ r = 1.8 ± 0.1) between the H-low and H-high samples. For the H-mid sample we find shallower slopes (γ r = 1.6 ± 0.1). This is only a marginally significant (1-2 σ) effect, but may indicate a deficit of moderately star-forming galaxies principally in the cores of high density regions, whereas strongly star forming galaxies appear to more generally avoid overdense regions.
Conclusions
We have presented the first analysis of the luminosity function and spatial clustering for representative and well-defined local samples of galaxies selected by EW (Hα), the most direct tracer of star-formation. We observe that M * faintens systematically with increasing EW (Hα), and that the faint-end slope increases. Star-forming galaxies are thus likely to be significantly fainter than their quiescent counterparts. The faint-end (M > ∼ M * ) of the luminosity function is dominated by ELGs and thus the majority of local dwarf galaxies are currently undergoing star formation. Star-forming galaxies are more weakly clustered than quiescent galaxies. This weaker clustering is observable on scales from 0.1-10 h −1 Mpc. We thus confirm that star-forming galaxies are preferentially found today in low-density environments.
A possible explanation for these observations is that luminous galaxies in high-density regions have already formed all their stars by today, while less luminous galaxies in low-density regions are still undergoing star formation. It is not clear what might be triggering the star formation in these galaxies today. While interactions certainly enhance the rate of star formation in some disk galaxies, interactions with luminous companions can only account for a small fraction of the total star formation in disk galaxies today ( [3] ). Telles & Maddox [10] have investigated the environments of H ii galaxies by cross-correlating a sample of H ii galaxies with APM galaxies as faint as b J = 20.5. They find no excess of companions with H i mass > ∼ 10 8 M ⊙ near H ii galaxies, thus arguing that star formation in most H ii galaxies is unlikely to be induced by even a low-mass companion.
Our results are entirely consistent with the hierarchical picture of galaxy formation. In this picture, today's luminous spheroidal galaxies formed from past mergers of galactic sub-units in high density regions, and produced all of their stars in a merger induced burst, or series of bursts, over a relatively short timescale. The majority of present-day dwarf, star-forming galaxies in lower density regions may correspond to unmerged systems formed at lower peaks in the primordial density field and whose star formation is still taking place. Of course, the full picture of galaxy formation is likely to be significantly more complicated than this simple sketch, and numerous physical effects such as depletion of star-forming material and other feedback mechanisms are likely to play an important role.
